Progesterone modulation of the luteinizing hormone surge: regulation of hypothalamic and pituitary progestin receptors.
We have investigated the possible role of hypothalamic and pituitary progestin receptors (PR) in modulation of the estradiol-induced LH surge by progesterone in the immature rat. Rats (28 days old) that received Silastic implants containing estradiol in oil at 0900 h had LH surges approximately 32 h later. Progesterone implants were inserted concurrently with estradiol capsules or 24 h later, leading to inhibition or facilitation of the LH surge, respectively. Cytoplasmic and nuclear PR were measured by in vitro exchange assays, using near-saturating concentrations of [3H]R5020 (3H-labeled promegestone; 17,21-dimethyl-19-nor-4,9-pregnadiene-3,20-dione), 1, 8, 24, and 32 h after insertion of progesterone or blank implants. Kd values of complexes between [3H]R5020 and PR were 0.5-1 nM (cytoplasmic), and 2-3 nM (nuclear). The sedimentation rates of these complexes in sucrose gradients were 7-8S (cytoplasmic) and 3-4S (nuclear). In rats treated concurrently with estradiol and progesterone for 1 or 8 h, cytoplasmic PR were depleted to 40-60%, and this was accompanied by slight increases in nuclear PR. In control rats treated with estradiol and blank implants, there was no induction of either cytoplasmic or nuclear PR in the hypothalamus-preoptic area for up to 48 h; however, in the pituitary and uterus of these animals, PR increased significantly in both compartments (2- to 3-fold at 24 h, 3- to 5-fold at 32 h, and 4- to 7-fold at 48 h). Administration of progesterone either to inhibit or facilitate LH surges almost completely blocked the inductive effect of estradiol on cytoplasmic PR, but the absence of PR from the cytosol could not be accounted for by their presence in the nucleus. In the hypothalamus-preoptic area of estradiol-treated control rats, neither cytoplasmic nor nuclear PR increased significantly for up to 48 h. The low levels of specific [3H]R5020 binding in pituitary and uterine cytosols from progesterone-treated rats appeared to be due mainly to a decrease in the number of binding sites, rather than to an effect on binding affinities. The 7-8S peak of cytoplasmic PR was considerably reduced in rats treated for 48 h with estradiol and 24 h with progesterone. These results are consistent with the notion that hypothalamic and pituitary PR are involved in modulation of the LH surge by progesterone and point primarily to a pituitary site of action for progesterone facilitation.